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©  Infant  foods. 
Infant  foods  suitable  for  use  in  the  feeding  of  low  birth- 

weight  infants,  more  especially  preterm  infants,  are  dis- 
closed.  The  foods  contain  a  relatively  high  level  of  vitamin  B2 
and  may  be  prepared  so  as  to  have  an  opacity  greater  than 
that  of  human  breast  milk  leading  to  less  susceptibility  of  the 
vitamin  B2  to  breakdown  by  UV-light  when  used  for the  feed- 
ing  of  low  birthweight  infants  who  are  receiving  photo- 
therapy.  Preferred  infantfoods  according  to the  invention  also 
have  high  contents  of vitamin  B6,  vitamin  C,  vitamin  D,  vitamin 
E,  folic  acid,  copper  and  zinc whilst  containing  no  added  iron. 
Another  aspect  of the  invention  isthe  inclusion  oftaurine  and 
carnitine.  One  unexpacted  property  of the  infantfoods  accord- 
ing  to  the  invention  with  high  vitamin  content  is  that  their  use 
has  been  found  to  reduce  the  incidence  of  hyper- 
bilirubinaemia  in  low  birthweight  infants. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  i n f a n t   f o o d ,  

to   a  p r o c e s s   fo r   i t s   p r e p a r a t i o n   and  to  i t s   u s e  

f o r   t h e   n o u r i s h m e n t   of  i n f a n t s .   The  i n v e n t i o n  

is   p a r t i c u l a r l y   c o n c e r n e d   w i t h   i n f a n t   f o o d s   s u i t a b l e  

f o r   use   in  t h e   f e e d i n g   of  low  b i r t h w e i g h t   i n f a n t s  

and  more   e s p e c i a l l y   p r e t e r m   i n f a n t s .  

The  s u r v i v a l   r a t e   of  low  b i r t h w e i g h t   i n f a n t s ,  

p a r t i c u l a r l y   p r e t e r m   i n f a n t s   and  more  e s p e c i a l l y  

t i n y ,   v e r y   i m m a t u r e   p r e t e r m   i n f a n t s ,   has   i n c r e a s e d  

d r a m a t i c a l l y   in  r e c e n t   y e a r s .   The  n u t r i t i o n a l  

r e q u i r e m e n t s   of  low  b i r t h w e i g h t   i n f a n t s   s u c h   a s  

p r e t e r m   i n f a n t s   a r e   u n i q u e   and  a r e   n o t   s a t i s f i e d  

by  f e e d i n g   t he   i n f a n t s   w i t h   human  b r e a s t   m i l k   o r  

i n f a n t   f o o d s   f o r m u l a t e d   w i t h   t h e   n e e d s   of  n o r m a l  

b i r t h w e i g h t   i n f a n t s   in  m i n d .   I t   is   now  a p p r e c i a t e d  

t h a t   i t   may  be  d e s i r a b l e   f o r   low  b i r t h w e i g h t   i n f a n t s  

t o   be  f ed   w i t h   i n f a n t   f o o d s   w h i c h   a r e   s p e c i a l l y  

f o r m u l a t e d   to   mee t   t h e i r   n u t r i t i o n a l   r e q u i r e m e n t s ,  

w i t h o u t   i m p o s i n g   s t r e s s ,   as  r e g a r d s   p r o t e i n ,   f a t ,  

c a r b o h y d r a t e ,   v i t a m i n s ,   m i n e r a l s ,   t r a c e   e l e m e n t s ,  

e t c .  

V i t a m i n s   w h i c h   a r e   u s u a l   i n g r e d i e n t s   of  i n f a n t  

f o o d s   f o r   low  b i r t h w e i g h t   i n f a n t s   i n c l u d e   v i t a m i n   B 2 ,  
v i t a m i n   B6,  v i t a m i n   C,  v i t a m i n   D,  v i t a m i n   E  a n d  

f o l i c   a c i d .   T h u s ,   f o r   e x a m p l e ,   p r o p r i e t a r y   i n f a n t  

f o o d s   w h i c h   a r e   c u r r e n t l y   m a r k e t e d   fo r   use   in   f e e d i n g  

low  b i r t h w e i g h t   i n f a n t s   a r e   b e l i e v e d   to  c o n t a i n  

t h e s e   v i t a m i n s   in  t h e   f o l l o w i n g   a m o u n t s :  



As  w i l l   be  s e e n ,   t h e r e   a r e   s i g n i f i c a n t   v a r i a t i o n s  

in  t h e   a m o u n t s   of  t he   a b o v e - m e n t i o n e d   v i t a m i n s   w h i c h  



a r e   p r e s e n t   in  t he   p r o p r i e t a r y   i n f a n t   f o o d s   w h i c h  

a r e   c u r r e n t l y   m a r k e t e d .  

As  r e g a r d s   one  of  t he   v i t a m i n s   r e f e r r e d   t o  

in  T a b l e   l ,   n a m e l y   v i t a m i n   B2,  i t   is   u n d e r s t o o d   t h a t  

t h i s   v i t a m i n   p l a y s   a  c e n t r a l   r o l e   in  i n t e r m e d i a r y  

m e t a b o l i s m   and  e n e r g y   r e l e a s e   and  t h a t   i t   is   i m p o r t a n t  

t h a t   v i t a m i n   B2  d e f i c i e n c y   in  low  b i r t h w e i g h t   i n f a n t s  

s h o u l d   be  a v o i d e d .   S t u d i e s   w h i c h   h a v e   now  b e e n   c a r r i e d  

o u t   s u g g e s t   t h a t   the   a m o u n t s   of   v i t a m i n   B2  w h i c h  

h a v e   h i t h e r t o   been   i n c o r p o r a t e d   in  low  b i r t h w e i g h t  

i n f a n t   f o o d s   may  be  t oo   l i t t l e   to  a v o i d   t h e   r i s k  

of   v i t a m i n   B2  d e f i c i e n c y   o c c u r r i n g   in  a  s u b s t a n t i a l  

n u m b e r   of   c a s e s ,   e s p e c i a l l y   w h e r e ,   as  i s   c o m m o n l y  

s o ,   t h e   i n f a n t s   a r e   b e i n g   s u b j e c t e d   to  p h o t o t h e r a p y  

as  a  t r e a t m e n t   f o r   n e o n a t a l   j a u n d i c e .   I t   ha s   t h u s  

b e e n   o b s e r v e d   t h a t   s u b s t a n t i a l   d e g r a d a t i o n   of  v i t a m i n  

B 2  c a n   o c c u r   upon  e x p o s u r e   of  i n f a n t   f o o d s   to   s t a n d a r d  

p h o t o t h e r a p y   i l l u m i n a t i o n   u n d e r   c o n d i t i o n s   s i m i l a r  

to   t h o s e   e n c o u n t e r e d   in  h o s p i t a l   w a r d s .   I n f a n t s  

who  r e c e i v e   p h o t o t h e r a p y   w h i l s t   b e i n g   fed   f rom  t r a n s p a r e n t  

or  t r a n s l u c e n t   f e e d i n g   c o n t a i n e r s   a n d / o r   t h r o u g h  

t r a n s p a r e n t   or  t r a n s l u c e n t   t u b i n g   may  t h u s   be  a t  

s p e c i a l   r i s k   of  d e v e l o p i n g   v i t a m i n   B2  d e f i c i e n c y .  

I t   is   one  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

to   p r o v i d e   a  food   fo r   low  b i r t h w e i g h t   i n f a n t s   w h i c h  

r e d u c e s   t h e   r i s k   of  i n f a n t s   d e v e l o p i n g   v i t a m i n  

B2  d e f i c i e n c y ,   p a r t i c u l a r l y   in  t he   a b o v e - m e n t i o n e d  

c i r c u m s t a n c e s .  

T r a c e   e l e m e n t s   w h i c h   a r e   u s u a l   i n g r e d i e n t s  

of   low  b i r t h w e i g h t   i n f a n t   f o o d s   i n c l u d e   c o p p e r ,  
z i n c   and  i r o n .   The  a b o v e - m e n t i o n e d   c u r r e n t l y   m a r k e t e d  

p r o p r i e t a r y   i n f a n t   f o o d s   c o n t a i n   t h e s e   t r a c e   e l e m e n t s  

in  t h e   f o l l o w i n g   a m o u n t s :  



A g a i n   i t   w i l l   be  n o t e d   t h a t   t h e r e   a r e   s i g n i f i c a n t  

v a r i a t i o n s   in   t h e   a m o u n t s   of  t h e   t r a c e   e l e m e n t s  

w h i c h   a r e   p r e s e n t .  

C o p p e r   i s   a  c o m p o n e n t   of   s e v e r a l   enzyme   s y s t e m s  
and  i s   r e q u i r e d   f o r   n o r m a l   i r o n   m e t a b o l i s m   a n d  

c o n n e c t i v e   t i s s u e   f o r m a t i o n .   Z i n c   f o r m s   p a r t   o f  

many  m e t a l l o e n z y m e s   and  i s   f u n d a m e n t a l   to   g r o w t h  

b e c a u s e   i t   i s   r e q u i r e d   f o r   c e l l   r e p l i c a t i o n .   W h i l s t  

s y m p t o m a t i c   c o p p e r   and  z i n c   d e f i c i e n c i e s   a r e   o n l y  

i n f r e q u e n t l y   r e p o r t e d ,   i t   i s   b e l i e v e d   t h a t   u n r e c o g n i s e d  

s u b c l i n i c a l   d e f i c i e n c i e s   may  be  n o t   uncommon  a n d  

t h a t   t h e r e   a r e   r i s k s   of   s u c h   d e f i c i e n c i e s   d e v e l o p i n g  

in  t h e   low  b i r t h w e i g h t   i n f a n t s   f e d   w i t h   i n f a n t  



f o o d s   h a v i n g   c o p p e r   and  z i n c   c o n t e n t s   as  l i s t e d  

in  T a b l e   2 .  

I t   i s   a  f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n  

to   p r o v i d e   a  food   f o r   low  b i r t h w e i g h t   i n f a n t s   w h i c h  

r e d u c e s   t he   r i s k   of  t h e   i n f a n t s   d e v e l o p i n g   c o p p e r  

a n d / o r   z i n c   d e f i c i e n c i e s .  

I r o n   i s   a n o t h e r   t r a c e   e l e m e n t   w h i c h   i s   u s u a l l y  

i n c l u d e d   in  i n f a n t   f o o d   f o r m u l a t i o n s   f o r   low  b i r t h -  

w e i g h t   i n f a n t s   ( s e e   T a b l e   2 ) .   I r o n   is   r e q u i r e d  

f o r   t h e   s y n t h e s i s   of   h a e m o g l o b i n ,   m y o g l o b i n   a n d  

i r o n - c o n t a i n i n g   e n z y m e s   as  w e l l   as  f o r   m a i n t a i n i n g  

i r o n   s t o r e s .   In  v i ew   of   t h e   f a c t   t h a t   i r o n   s t o r e s  

a r e   u s u a l l y   a d e q u a t e   a t   b i r t h   and  t h a t   i r o n   s u p p l e -  

m e n t a t i o n   can   h a v e   c e r t a i n   d i s a d v a n t a g e s ,   f o r   e x a m p l e  

by  p o s s i b l y   c o n t r i b u t i n g   to   i r o n   o v e r l o a d   in  p r e t e r m  

i n f a n t s   r e c e i v i n g   t r a n s f u s i o n s   a n d / o r   i n c r e a s i n g  

t h e   r i s k   of  i n f e c t i o n ,   we  b e l i e v e   t h a t   i t   i s   a d v a n t a g e o u s  

to   e x c l u d e   i r o n   as  an  a d d e d   i n g r e d i e n t   of  i n f a n t  

f o o d s   f o r   low  b i r t h w e i g h t   i n f a n t s   and  more   e s p e c i a l l y  

f o r   p r e t e r m   i n f a n t s .  

W h i l e   i t   is   common  to  a d m i n i s t e r   p a r t i c u l a r  

v i t a m i n s ,   m i n e r a l s ,   t r a c e   e l e m e n t s ,   e t c .   to   s u p p l e m e n t  

t h e   d i e t   p r o v i d e d   by  a v a i l a b l e   p r o p r i e t a r y   i n f a n t  

f o o d s ,   i t   i s   d e s i r a b l e   t h a t   s u c h   i n f a n t   f o o d s   s h o u l d  

be  f o r m u l a t e d   to   s a t i s f y   as  c o m p l e t e l y   as  p o s s i b l e  

t h e   n e e d s   of  t h e   i n f a n t   in  o r d e r   to   a v o i d   t h e   r i s k  

o f   u n d e t e c t e d   d e f i c i e n c i e s   o c c u r r i n g .   Two  i n g r e d i e n t s  

w h i c h   a r e   n o t   p r e s e n t   in  t he   a b o v e - m e n t i o n e d   p r o p r i e t a r y  

i n f a n t   f o o d s   a r e   t a u r i n e   and  c a r n i t i n e   and  we  b e l i e v e  

t h a t   i n f a n t   f o o d s   f o r   low  b i r t h w e i g h t   i n f a n t s   s h o u l d  

d e s i r a b l y   c o n t a i n   b o t h   t h e s e   i n g r e d i e n t s .   T a u r i n e  

i s   i n v o l v e d   in  many  p r o c e s s e s   i n c l u d i n g   c e l l   m e m b r a n e  

f u n c t i o n   and  b i l e   a c i d   c o n j u g a t i o n   a n d ,   s i n c e   t h e  

i m m a t u r e   i n f a n t ' s   a b i l i t y   to   s y n t h e s i s e   t h i s   a m i n o  

a c i d   i s   l i m i t e d ,   an  e x t e r n a l   s u p p l y   of  t a u r i n e   i s  

t h o u g h t   to  be  d e s i r a b l e ,   p a r t i c u l a r l y   f o r   p r e t e r m  

i n f a n t s .   C a r n i t i n e   f a c i l i t a t e s   t he   t r a n s p o r t   o f  

f r e e   f a t t y   a c i d s   a c r o s s   t he   m i t o c h o n d r i a l   m e m b r a n e  



and  h e n c e   p l a y s   a  r o l e   in  f a t t y   a c i d   o x i d a t i o n   a n d  

k e t o g e n e s i s .  

I t   i s   t h u s   a  s t i l l   f u r t h e r   o b j e c t   of   t h e   p r e s e n t  
i n v e n t i o n   to   p r o v i d e   an  i n f a n t   f o o d   f o r   low  b i r t h -  

w e i g h t   i n f a n t s   and  p a r t i c u l a r l y   f o r   p r e t e r m   i n f a n t s  

w h i c h   i s   a d a p t e d   to   s a t i s f y   t h e   d i e t a r y   n e e d s   o f  

t h e   i n f a n t   w i t h o u t   s u p p l e m e n t a t i o n .   I t   w i l l   of  c o u r s e  
be  a p p r e c i a t e d   t h a t ,   w h i l s t   t h e   i n f a n t   f o o d   p r o d u c t s  

of   t h e   i n v e n t i o n   a r e   a d a p t e d   to   p r o v i d e   a  c o m p l e t e  
d i e t   f o r   t h e   i n f a n t ,   d e f i c i e n c i e s   may  s t i l l   o c c u r  
in  w h i c h   c a s e   d i e t a r y   s u p p l e m e n t s   w i l l   n e e d   to   b e  

a d m i n i s t e r e d   as  and  when  s u c h   d e f i c i e n c i e s   a r e   d e t e c t e d .  

We  do  h o w e v e r   b e l i e v e   t h a t   t h e   i n f a n t   f o o d   p r o d u c t s  
of   t h e   i n v e n t i o n   h a v e   an  a d v a n t a g e   o v e r   e x i s t i n g  

p r o p r i e t a r y   i n f a n t   f o o d s   in  m i n i m i s i n g   t h e   o c c u r r e n c e  

of   s u c h   d e f i c i e n c i e s .  

The  c o n d i t i o n   of   h y p e r b i l i r u b i n a e m i a   i s   q u i t e  

c o m m o n l y   e n c o u n t e d   in   low  b i r t h w e i g h t   i n f a n t s   a n d  

more   p a r t i c u l a r l y   in  p r e t e r m   i n f a n t s .   T h i s   c o n d i t i o n  

may  g i v e   r i s e   to   s e v e r e   j a u n d i c e   and  b r a i n   d a m a g e ,  
and  i s   u s u a l l y   t r e a t e d   by  p h o t o t h e r a p y   a n d / o r   b l o o d  

t r a n s f u s i o n s .  

I t   i s   a  y e t   s t i l l   f u r t h e r   o b j e c t   of   t h e   p r e s e n t  
i n v e n t i o n   to   p r o v i d e   an  i n f a n t   f o o d   t h e   use   of  w h i c h  

r e d u c e s   t h e   i n c i d e n c e   o f   h y p e r b i l i r u b i n a e m i a   in  l o w  

b i r t h w e i g h t   i n f a n t s .  

A c c o r d i n g   to   one   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n ,  

t h e r e   i s   p r o v i d e d   an  i n f a n t   f o o d   f o r   u se   in   t h e   f e e d i n g  
of   low  b i r t h w e i g h t   i n f a n t s   w h i c h   i s   in   t h e   fo rm  o f  

an  a r t i f i c a l   m i l k   c o m p r i s i n g   p r o t e i n ,   f a t ,   c a r b o h y d r a t e ,  

v i t a m i n s ,   m i n e r a l s   and  t r a c e   e l e m e n t s ,   t h e   s a i d   f o o d  

c o n t a i n i n g   a t   l e a s t   160  pg  of   v i t a m i n   B2  p e r   100  m l .  

I t   w i l l   be  n o t e d   t h a t   t h e   v i t a m i n   B2  c o n t e n t  

o f   t h e   i n f a n t   f o o d s   o f   t h e   i n v e n t i o n   i s   h i g h e r   t h a n  

t h a t   of   t h e   p r o p r i e t a r y   i n f a n t   f o o d s   r e f e r r e d   t o  
in  T a b l e   1  a b o v e .   B e c a u s e   of   t h e   h i t h e r t o   u n a p p r e c i a t e d  

s u s c e p t i b i l i t y   of   v i t a m i n   B2  to   d e g r a d a t i o n   w h e n  
in  t r a n s p a r e n t   or  t r a n s l u c e n t   f e e d i n g   c o n t a i n e r s  



a n d / o r   p a s s i n g   t h r o u g h   t r a n s p a r e n t   or  t r a n s l u c e n t  

t u b i n g   e x p o s e d   to  p h o t o t h e r a p y   i l l u m i n a t i o n ,   e v e n  

when  t h e   l e n g t h   of  t i m e   fo r   w h i c h   t he   v i t a m i n   B 2 -  
c o n t a i n i n g   i n f a n t   food   is  e x p o s e d   to  t he   p h o t o t h e r a p y  

i l l u m i n a t i o n   is   q u i t e   s h o r t ,   i t   is   b e l i e v e d   t h a t  

t h e   a m o u n t s   of  v i t a m i n   B2  h i t h e r t o   i n c l u d e d   in  i n f a n t  

f o o d s   f o r   low  b i r t h w e i g h t   i n f a n t s   has   b e e n   i n s u f f i c i e n t  

to   a v o i d   t h e   f r e q u e n t   o c c u r r e n c e   of  v i t a m i n   B2  d e f i c i e n c y  

p a r t i c u l a r l y   in  i n f a n t s   who  a r e   b e i n g   t r e a t e d   b y  

p h o t o t h e r a p y .   The  a m o u n t   of  v i t a m i n   B2  p r e s e n t   i n  

t h e   i n f a n t   f o o d s   of  t h e   i n v e n t i o n   i s   p r e f e r a b l y   f r o m  

160  to   300  pg  pe r   100  m l .  

A c c o r d i n g   to  a  p a r t i c u l a r l y   p r e f e r r e d   f e a t u r e  

of  t h e   p r e s e n t   i n v e n t i o n ,   t h e   i n f a n t   f o o d   n o t   o n l y  
c o n t a i n s   a t   l e a s t   160  pg ,   p r e f e r a b l y   160  to   300  p g ,  
of   v i t a m i n   B2  p e r   100  ml  b u t   a l s o   has   an  o p a c i t y  

g r e a t e r   t h a n  t h a t   of  human  b r e a s t   m i l k   w h e r e b y   t h e  

v i t a m i n   B2  is   p r o t e c t e d   f rom  d e g r a d a t i o n   when  i n  

t r a n s p a r e n t   or  t r a n s l u c e n t   f e e d i n g   c o n t a i n e r s   a n d / o r  

p a s s i n g   t h r o u g h   t r a n s p a r e n t   or  t r a n s l u c e n t   t u b i n g  

w h i l s t   e x p o s e d   to   t he   a c t i o n   of  UV  l i g h t   as  u s e d  

in  p h o t o t h e r a p y   fo r   t h e   t r e a t m e n t   of  n e o n a t a l   j a u n d i c e .  

A  h i g h   c o n t e n t   of  c a l c i u m   c o n t r i b u t e s   to   h i g h   o p a c i t y  

and  t h e   i n f a n t   f o o d s   of  t h e   i n v e n t i o n   p r e f e r a b l y  

c o n t a i n   an  a m o u n t   of  c a l c i u m   p e r   100  ml  w i t h i n   t h e  

r a n g e   of  f rom  50  to  80  mg,  a d v a n t a g e o u s l y   a b o u t   70  mg 

w h i c h   i s   a b o u t   t he   maximum  a m o u n t   of   c a l c i u m   w h i c h  

can   c o n v e n i e n t l y   be  m a i n t a i n e d   in  s o l u t i o n   in  100  m l  

of   t h e   i n f a n t   f o o d .   S t e r i l i s a t i o n   a l s o   i n c r e a s e s  

o p a c i t y   and  t h e   i n f a n t   f o o d s   of   t h e   i n v e n t i o n   a r e  

a d v a n t a g e o u s l y   in  t h e   fo rm  of  r e a d y   t o  u s e   s t e r i l i s e d  

l i q u i d s .  

The  i n f a n t   f o o d s   of  t h e   i n v e n t i o n   a l s o   p r e f e r a b l y  

c o n t a i n   v i t a m i n   B6,  v i t a m i n   C,  v i t a m i n   D,  v i t a m i n  

E  and  f o l i c   a c i d   in  t he   f o l l o w i n g   a m o u n t s :  



I t   w i l l   be  n o t e d   t h a t   t h e s e   p r e f e r r e d   a m o u n t s  

a r e   v e r y   s i g n i f i c a n t l y   h i g h e r   t h a n   a r e   f o r   t he   m o s t  

p a r t   u s e d   in   t h e   p r o p r i e t a r y   i n f a n t   f o o d s   r e f e r r e d  

to  in  T a b l e   1  and  t h a t   none   of  s u c h   p r o p r i e t a r y   i n f a n t  

f o o d s   has   t h e   c o m b i n a t i o n   of   h i g h   v i t a m i n   c o n t e n t s  

w h i c h   i s   a  p r e f e r r e d   f e a t u r e   of  t h e   p r e s e n t   i n v e n t i o n .  

C o n t r a r y   t o   p r e v i o u s   t h i n k i n g   as  e v i d e n c e d   by  t h e  

known  p r o p r i e t a r y   i n f a n t   f o o d s ,   i t   i s   b e l i e v e d   t h a t  

t h e   p r e f e r r e d   v i t a m i n   c o n t e n t s   as  s e t   o u t   in  T a b l e  

3  p r o v i d e   i n t a k e s   as   n e a r   as  p o s s i b l e   to   t h e   o p t i m u m  

r e q u i r e d   by  low  b i r t h w e i g h t   i n f a n t s   and  t h a t   a c c o r d i n g l y  

i n f a n t   f o o d s   a c c o r d i n g   to  t h e   i n v e n t i o n   h a v i n g   s u c h  

p r e f e r r e d   v i t a m i n   c o n t e n t s   a r e   b e s t   s u i t e d   to  s a t i s f y  

t h e   d i e t a r y   r e q u i r e m e n t s   of   low  b i r t h w e i g h t   i n f a n t s  

and  more   p a r t i c u l a r l y   p r e t e r m   i n f a n t s   as  r e g a r d s  

i n t a k e   of   t h e   v i t a m i n s   c o n c e r n e d .  

F u r t h e r m o r e ,   w h i l s t   t h e r e   has   h i t h e r t o   b e e n  

some  c o n c e r n   a b o u t   t h e   d a n g e r   of   t o x i c   e f f e c t s   a r i s i n g  

f rom  t h e   i n t a k e   o f   t o o   l a r g e   q u a n t i t i e s   o f f o r   e x a m p l e ,  

v i t a m i n   D  and   E,  we  h a v e   e s t a b l i s h e d   t h a t   t h e   h i g h e r  

q u a n t i t i e s   of   t h e s e   v i t a m i n s   w h i c h   a r e   p r e f e r a b l y  

p r e s e n t   in   t h e   i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n  

a r e   e n t i r e l y   s a f e   as  w e l l   as  b e i n g   b e n e f i c i a l   f o r  

low  b i r t h w e i g h t   i n f a n t s .  

The  f u n c t i o n s   of   t h e   a b o v e - m e n t i o n e d   v i t a m i n s  

a r e   b e l i e v e d   to   be  as  f o l l o w s :  



V i t a m i n   B6 
P y r i d o x i n e ,   and  m e t a b o l i c a l l y   and  f u n c t i o n a l l y  

r e l a t e d   c o m p o u n d s ,   a r e   s o u r c e s   of  c o e n z y m e s  

p r i m a r i l y   r e q u i r e d   f o r   t he   m e t a b o l i s m   o f  a m i n o  

a c i d s   and  a r e   h e n c e   p a r t i c u l a r l y   i m p o r t a n t  

f o r   a n a b o l i s m .   S i n c e   a n a b o l i c   r e q u i r e m e n t s  

of  t he   low  b i r t h w e i g h t   i n f a n t   and  more  p a r t i c u l a r l y  

t h e   p r e t e r m   i n f a n t   a r e   b e l i e v e d   to   be  v e r y  

h i g h   i t   i s   t h o u g h t   to   be  a d v a n t a g e o u s   to  u t i l i s e  

r e l a t i v e l y   h i g h   a m o u n t s   of   v i t a m i n   B6  in  t h e  

i n f a n t   f o o d s   o f   t h e   i n v e n t i o n .  

V i t a m i n   C 

A s c o r b i c   a c i d   is   r e q u i r e d   f o r   t h e   f o r m a t i o n  

and  m a i n t e n a n c e   of  c o n n e c t i v e   t i s s u e   and  i s  

i n t e r   a l i a   i n v o l v e d   in  t h e   m e t a b o l i s m   of  t y r o s i n e .  

Low  b i r t h w e i g h t   i n f a n t s   and  more   p a r t i c u l a r l y  

p r e t e r m   i n f a n t s   have   a  r e d u c e d   a b i l i t y   to   m e t a b o l i s e  

t y r o s i n e   e f f i c i e n t l y .   I t   i s   b e l i e v e d   t h a t  

v i t a m i n   C  in  a m o u n t s   w e l l   a b o v e   t h o s e   u t i l i s e d  

in  t he   known  p r o p r i e t a r y   i n f a n t   f o o d s   may  b e  

e f f e c t i v e   in  p r e v e n t i n g   h y p e r t y r o s i n a e m i a .  

V i t a m i n   D 

V i t a m i n   D,  in  c o n j u n c t i o n   w i t h   e n d o c r i n a l   c o n t r o l s ,  

p l a y s   a  key  r o l e   in  t h e   m e t a b o l i s m   of  c a l c i u m  

and  p h o s p h o r u s .   H y p o c a l c a e m i a ,   h y p o p h o s p h a t a e m i a ,  

r a i s e d   a l k a l i n e   p h o s p h a t a s e   and  r a d i o l o g i c a l  

e v i d e n c e   of   r i c k e t s   have   b e e n   o b s e r v e d   in  p r e t e r m  

b a b i e s .   I t   i s   b e l i e v e d   t h a t   t h e   u t i l i s a t i o n  

of  h i g h e r   a m o u n t s   of   v i t a m i n   D  t h a n   in  t h e  

known  p r o p r i e t a r y   i n f a n t   f o o d s   w i l l   be  a d v a n t a g e o u s  

in  r e d u c i n g   t h e   i n c i d e n c e   of  t h e s e   c o n d i t i o n s .  

V i t a m i n   E 

V i t a m i n   E  is   a  n a t u r a l   a n t i o x i d a n t   w h i c h   p r o t e c t s  

c e l l   m e m b r a n e s   f rom  p e r o x i d a t i o n .   H a e m o l y t i c  

a n a e m i a   and  oedema  r e s u l t i n g   f rom  v i t a m i n   E 



d e f i c i e n c y   h a s   b e e n   r e p o r t e d .   I t   i s   b e l i e v e d  

t h a t   t h e   u t i l i s a t i o n   of  h i g h e r   a m o u n t s   of   v i t a m i n  

E  t h a n   in   t h e   known  p r o p r i e t a r y   i n f a n t   f o o d s  

w i l l   be  a d v a n t a g e o u s   in  r e d u c i n g   t h e   i n c i d e n c e  

of  t h e s e   c o n d i t i o n s .  

F o l i c   a c i d  

C o e n z y m e s   c o n t a i n i n g   f o l i c   a c i d   a r e   r e q u i r e d  

f o r   n u c l e i c   a c i d   s y n t h e s i s   and  amino   a c i d  

m e t a b o l i s m .   C e l l   d i v i s i o n   t h e r e f o r e   d e p e n d s  

upon  an  a d e q u a t e   s u p p l y   of   f o l a t e .   F r a n k   d e f i c i e n c y  

in  t h e   p r e t e r m   i n f a n t   i s   m a n i f e s t e d   by  m e g a l o b l a s t i c  

a n a e m i a .   T h e r e   i s   a l s o   e v i d e n c e   t h a t   g r o w t h  

r a t e s   a r e   r e d u c e d   and  s p e c u l a t i o n   t h a t   m e n t a l  

d e v e l o p m e n t   may  be  i m p a i r e d   by  f o l i c   a c i d   d e f i c i e n c y .  

I t   i s   b e l i e v e d   t h a t   t h e   u t i l i s a t i o n   of   h i g h e r  

a m o u n t s   o f   f o l i c   a c i d   t h a n   in   t h e   known  p r o p r i e t a r y  

i n f a n t   f o o d s   w i l l   be  a d v a n t a g e o u s   in   r e d u c i n g  

t h e   i n c i d e n c e   of   t h e s e   c o n d i t i o n s .  

The  i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n  

w i l l   a l s o   c o n v e n i e n t l y   c o n t a i n   v i t a m i n s   A,  B1.  B 1 2  
and  K,  n i a c i n a m i d e ,   p a n t o t h e n i c   a c i d   and  b i o t i n ,  

p r e f e r a b l y   in   t h e   f o l l o w i n g   a m o u n t s :  



The  i n f a n t   f o o d s   a c c o r d i n g   to  t he   i n v e n t i o n   p r e f e r a b l y  

c o n t a i n   t h e   t r a c e   e l e m e n t s   c o p p e r   and  z i n c   in  t h e  

f o l l o w i n g   a m o u n t s :  

I t   w i l l   be  n o t e d   by  c o m p a r i n g   T a b l e s   2  a n d  

5  t h a t   c o p p e r   and  z i n c   a r e   i n c o r p o r a t e d   in   h i g h e r  

a m o u n t s   t h a n   a r e   p r e s e n t   in  t he   p r o p r i e t a r y   i n f a n t  

f o o d s   r e f e r r e d   to   in  T a b l e   2.  I t   i s   b e l i e v e d   t h a t  

s u c h   h i g h e r   a m o u n t s   a r e   d e s i r a b l e   to  a v o i d   t h e   r i s k  

of   low  b i r t h w e i g h t   i n f a n t s   d e v e l o p i n g   c o p p e r   a n d / o r  

z i n c   d e f i c i e n c i e s ,   p a r t i c u l a r l y   s u b c l i n i c a l   d e f i c i e n c i e s  

w h i c h   a r e   d i f f i c u l t   or  i m p o s s i b l e   to   d i a g n o s e .   I t  

h a s   b e e n   o b s e r v e d   t h a t   t he   b i o a v a i l a b i l i t y   of   z i n c  

f r o m   a r t i f i c i a l   m i l k   p r o d u c t s   is   i n f e r i o r   to   t h a t  

f r o m   human  b r e a s t   m i l k   and  t he   h i g h e r   a m o u n t   of  z i n c  

a l s o   s e r v e s   to  c o m p e n s a t e   fo r   t h i s .  

O t h e r   t r a c e   e l e m e n t s   w h i c h   may  be  p r e s e n t   i n  

t h e   i n f a n t   f o o d s   a c c o r d i n g   to   t he   i n v e n t i o n   a r e   m a n g a n e s e  



and  i o d i n e .   They   may  f o r   e x a m p l e   be  i n c o r p o r a t e d  

in  t h e   a m o u n t s   of  a b o u t   3  pg  m a n g a n e s e   and  a b o u t  

7  µg  i o d i n e   p e r   100  m l .  

The  i n f a n t   f o o d s   a c c o r d i n g   to  t h e   i n v e n t i o n  

p r e f e r a b l y   c o n t a i n   no  a d d e d   i r o n   f o r   t h e   r e a s o n s  

h e r e i n b e f o r e   e x p l a i n e d .   Such   i n f a n t   f o o d s   w i l l   n o n e t h e l e s s  

h a v e   a  n a t u r a l   i r o n   l e v e l   w h i c h   w i l l   v a r y   a c c o r d i n g  

to   t h e   f o r m u l a t i o n   and  w h i c h   in  p a r t i c u l a r l y   p r e f e r r e d  

i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n   h a s   b e e n  

f o u n d   t o   be  a b o u t   40  pg  p e r   100  ml .   I t   w i l l   be  n o t e d  

f r o m   T a b l e   2  t h a t   t h i s   i s   v e r y   s u b s t a n t i a l l y   l e s s  

t h a n   t h e   p r o p r i e t a r y   f o r m u l a t i o n s   r e f e r r e d   to   t h e r e i n ,  

a l l   o f   w h i c h   c o n t a i n   a d d e d   i r o n .  

T a u r i n e   and  c a r n i t i n e   a r e   f u r t h e r   p r e f e r r e d  

i n g r e d i e n t s   of   t he   i n f a n t   f o o d s   a c c o r d i n g   to   t h e  

i n v e n t i o n .   T a u r i n e   i s   w i t h   a d v a n t a g e   p r e s e n t   i n  

an  a m o u n t   o f   a t   l e a s t   2 . 5   mg,  p a r t i c u l a r l y   2 . 5   t o  

10  mg,  p e r   100  ml.   C a r n i t i n e   i s   w i t h   a d v a n t a g e   p r e s e n t  

in   an  a m o u n t   of   a t   l e a s t   1  mg,  p a r t i c u l a r l y   1  t o  

5  mg,  p e r   100  m l .  

One  p r e f e r r e d   i n f a n t   f o o d   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n   t h u s   c o n t a i n s   a t   l e a s t   6  pg  o f  

v i t a m i n   D,  8  mg  of  v i t a m i n   E,  80  µg  of   v i t a m i n   B 1 ,  
85  pg  o f   v i t a m i n   B6,  20  mg  of   v i t a m i n   C,  40  µg  o f  

f o l i c   a c i d ,   820  µg  of   z i n c ,   85  µg  of   c o p p e r ,   2 . 5   mg 
of   t a u r i n e   and   1  mg  of   c a r n i t i n e   p e r   100  m l .  

One  p a r t i c u l a r l y   p r e f e r r e d   i n f a n t   f o o d   a c c o r d i n g  

to   t h e   p r e s e n t   i n v e n t i o n   c o n t a i n s   f r o m  6   to   12  µ g  
o f   v i t a m i n   D,  8  to   16  mg  of   v i t a m i n   E,  80  t o   200  p g  
o f   v i t a m i n   B1,  160  to   300  pg  o f   v i t a m i n   B2,  85  t o  

160  µg  o f   v i t a m i n   B6,  20  t o   60  mg  of   v i t a m i n   C,  40  

t o   150  µg  o f   f o l i c   a c i d ,   820  to   1200  µg  o f   z i n c ,  

85  t o   l 6 0   µg  of   c o p p e r ,   2 . 5   to   10  mg  of   t a u r i n e   a n d  

1  t o   5  mg  of   c a r n i t i n e   p e r   100  m l .  

The  i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n  

a r e   d e s i r a b l y   f o r m u l a t e d   to   s a t i s f y   t h e   d i e t a r y   r e q u i r e m e n t s  

of   t h e   low  b i r t h w e i g h t   i n f a n t   and  more  e s p e c i a l l y  

t h e   p r e t e r m   i n f a n t   as  r e g a r d s   e n e r g y ,   p r o t e i n ,   f a t  



and  c a r b o h y d r a t e .   The  i n f a n t   f o o d s   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n   t h u s   p r e f e r a b l y   p r o v i d e   65  

to   85  k c a l   of  e n e r g y   and  c o n t a i n   1 .4   to   3 .0   g  o f  

p r o t e i n ,   4 .0   to   5 .5   g  of  f a t   and  6 .0   to   9 .0   g  o f  

c a r b o h y d r a t e   p e r   100  ml.   The  p r o t e i n ,   f a t   and  c a r b o h y d r a t e  

a l l   c o n t r i b u t e   to   t he   p r o v i s i o n   of  t h e   e n e r g y ,   a d v a n t -  

a g e o u s l y   in  t he   r a t i o   of  p r o t e i n :   f a t :   c a r b o h y d r a t e  

of  a b o u t   10:   55:  3 5 .  

The  p r o t e i n   w i l l   in  g e n e r a l   be  w h o l e   m i l k   p r o t e i n ,  

whey  p r o t e i n   or  any  o t h e r   s u i t a b l e   p r o t e i n ,   f o r   e x a m p l e  

s o y a .   The  q u a l i t y   of  t he   p r o t e i n   u s e d   i s   of  i m p o r t a n c e  

and  p r e t e r m   b a b i e s   in  g e n e r a l   g row  b e t t e r   and  a r e  

l e s s   m e t a b o l i c a l l y   s t r e s s e d   when  f ed   d i e t s   in  w h i c h  

t h e   amino   a c i d   p a t t e r n   is   s i m i l a r   t o   t h a t   of  m a t u r e  

human  b r e a s t   m i l k .   An  amino   a c i d   p a t t e r n   s i m i l a r  

to   t h a t   of  m a t u r e   human  b r e a s t   m i l k   c an   f o r   e x a m p l e  

be  o b t a i n e d   by  m i x i n g   d e m i n e r a l i s e d   whey  w i t h   i n t a c t  

m i l k   p r o t e i n .   Where   whey  p r o t e i n   i s   u s e d ,   i t   w i l l  

c o n v e n i e n t l y   p r o v i d e   n o t   l e s s   t h a n   60%  of   t h e   t o t a l  

p r o t e i n   c o n t e n t   of  t he   f o o d .  

The  f a t   c o n t e n t   p r o v i d e s   a  p r o p o r t i o n   of   t h e  

e n e r g y   r e q u i r e m e n t ,   s u p p l i e s   e s s e n t i a l   f a t t y   a c i d s  

(EFA)  and  a i d s   t h e   a b s o r p t i o n   of  f a t - s o l u b l e   v i t a m i n s .  

F a t   u t i l i s a t i o n   i s   l e s s   e f f i c i e n t   in  low  b i r t h w e i g h t  

i n f a n t s ,   p a r t i c u l a r l y   p r e t e r m   i n f a n t s ,   b e c a u s e   o f  

i m m a t u r e   d i g e s t i v e   p r o c e s s e s .   A l t h o u g h   human  m i l k  

f a t   i s   r e l a t i v e l y   w e l l   a b s o r b e d ,   i t   i s   v e r y   d i f f i c u l t  

in  p r a c t i c e   to   s i m u l a t e   u s i n g   a v a i l a b l e   s o u r c e s   o f  

e d i b l e   f a t s   and  o i l s .   The  f a t   b l e n d   w h i c h   i s   p r e f e r a b l y  

u s e d   in  t h e   i n f a n t   f o o d s   a c c o r d i n g   t o   t h e   p r e s e n t  

i n v e n t i o n   s h o u l d   be  one  w h i c h   i s   e f f i c i e n t l y   u t i l i s e d  

in  a  n o r m a l   p h y s i o l o g i c a l   m a n n e r .   F a t   d i g e s t i o n  

and  a b s o r p t i o n   i m p r o v e   as  f a t t y   a c i d   c h a i n   l e n g t h  

d e c r e a s e s ,   t h e   d e g r e e   of  u n s a t u r a t i o n   i n c r e a s e s   a n d  

t h e   p r o p o r t i o n   of  l ong   c h a i n   s a t u r a t e d   f a t t y   a c i d s  

s u c h   as  p a l m i t i c   a c i d   in  t he   o u t e r   p o s i t i o n s   of  t h e  

t r i g l y c e r i d e   m o l e c u l e   d i m i n i s h e s .   On  p h y s i o l o g i c a l  

g r o u n d s ,   i t   is   p r e f e r a b l e   to  r e p l a c e   p o o r l y   a b s o r b e d  



l o n g   c h a i n   s a t u r a t e d   f a t t y   a c i d s   w i t h   a  c o m b i n a t i o n  

of   mono-   and  p o l y - u n s a t u r a t e d   f a t t y   a c i d s   as  in  h u m a n  

b r e a s t   m i l k   and  i t   ha s   b e e n   f o u n d   t h a t   t h i s   can   b e  

d o n e   in  s u c h   a  way  as  to   e n s u r e   good   f a t   a b s o r p t i o n  

w i t h o u t   p r o v i d i n g   e x c e s s i v e   i m b a l a n c e s   of   i n d i v i d u a l  

f a t t y   a c i d s .  

The  c a r b o h y d r a t e   c o n t e n t   m a k e s   an  i m p o r t a n t  

c o n t r i b u t i o n   to   t h e   e n e r g y   r e q u i r e m e n t ,   t h e   p r e f e r r e d  

c a r b o h y d r a t e   f o r   u s e   b e i n g   l a c t o s e .   The  i n f a n t   f o o d s  

a c c o r d i n g   to   t h e   i n v e n t i o n   a l s o   p r e f e r a b l y   c o n t a i n  

a  s m a l l   a m o u n t   ( r e l a t i v e   to   l a c t o s e )   of   a  g l u c o s e  

d o n o r   s u c h   as  m a l t o d e x t r i n .   I t   h a s   b e e n   f o u n d   t h a t ,  

f o r   e x a m p l e ,   m a l t o d e x t r i n   i m p r o v e s   t h e   t o l e r a n c e  

of   t h e   i n f a n t   f o o d   by  h e l p i n g   to   make  t h e   o s m o l a r i t y  

s i m i l a r   to   b o d y   f l u i d s   and  by  i n c r e a s i n g   t h e   m a r g i n  

of   t o l e r a n c e   f o r   l a c t o s e .   The  r a t i o   of   l a c t o s e :  

m a l t o d e x t r i n   i s   w i t h   a d v a n t a g e   f r o m   5 : 1   to   9 :1   b y  

w e i g h t ,   a d v a n t a g e o u s l y   a b o u t   6 :1   by  w e i g h t .  

As  r e g a r d s   m i n e r a l   c o n t e n t ,   in   a d d i t i o n   t o  

c a l c i u m   as  d i s c u s s e d   a b o v e ,   t h e   i n f a n t   f o o d s   a c c o r d i n g  

to   t h e   i n v e n t i o n   p r e f e r a b l y   c o n t a i n   s o d i u m ,   c h l o r i d e  

and  p h o s p h o r u s   in   t h e   f o l l o w i n g   a m o u n t s :  

O t h e r   m i n e r a l   i n g r e d i e n t s   w h i c h   may  be  p r e s e n t   i n c l u d e  

f o r   e x a m p l e   p o t a s s i u m   and  m a g n e s i u m .  

The  a b o v e - m e n t i o n e d   m i n e r a l s   p e r f o r m   a  w i d e  

r a n g e   of  i m p o r t a n t   b i o l o g i c a l   f u n c t i o n s   and  i t   i s  

b e l i e v e d   t h a t   t h e   p r e f e r r e d   a m o u n t s   as  d e f i n e d   a b o v e  

a r e   t h e   m o s t   a p p r o p r i a t e   f o r   s a t i s f y i n g   t h e   n u t r i t i o n a l  



r e q u i r e m e n t s   of  low  b i r t h w e i g h t   i n f a n t s   and  m o r e  

e s p e c i a l l y   of  p r e t e r m   i n f a n t s .  

An  e s p e c i a l l y   p r e f e r r e d   i n f a n t   f o o d   a c c o r d i n g  

to  t he   i n v e n t i o n   p r o v i d e s   65  to  85  k c a l   of  e n e r g y  

and  c o n t a i n s   1 .4   to   3 .0   g  of  p r o t e i n ,   4 .0   to   5 .5   g  

of  f a t ,   6 .0   to   9 .0   g  of  c a r b o h y d r a t e ,   80  to   160  µg  
of  v i t a m i n   A,  6  to   12  pg  of  v i t a m i n   D,  8  to  16  mg 
of  v i t a m i n   E,  5  to   10  µg  of  v i t a m i n   K,  80  to   200  µg  
of   v i t a m i n   B1,  160  to   300  pg  of  v i t a m i n   B2,  85  t o  

160  pg  of  v i t a m i n   B6,  0 .1   to   0 .7   pg  of  v i t a m i n   B 1 2 ,  
0 .8   to   2 .0   mg  of  n i a c i n a m i d e ,   40  to   150  µg  of  f o l i c  

a c i d ,   400  to   800  µg  of  p a n t o t h e n i c   a c i d ,   1  to   4  µg  
of  b i o t i n ,   20  to   60  mg  of  v i t a m i n   C,  20  to  60  mg 

of  s o d i u m ,   40  to   85  mg  of  c h l o r i d e ,   50  to   80  mg  o f  

c a l c i u m ,   25  to   40  mg  of   p h o s p h o r u s ,   820  to   1200  p g  
of  z i n c ,   85  to   160  µg  of  c o p p e r ,   2 . 5   to   1 0 . 0   mg  t a u r i n e  

and  1  to   5  mg  of  c a r n i t i n e   pe r   100  ml  of   p r o d u c t .  

For  e x a m p l e ,   100  ml  of  an  i n f a n t   f o o d   a c c o r d i n g  

to   t h e   i n v e n t i o n   may  w i t h   a d v a n t a g e   p r o v i d e   f r o m  

75  to   85,  f o r   e x a m p l e   80  k c a l ,   of  e n e r g y ,   and  c o n t a i n  

p r o t e i n  -   1 . 7   to   2 .2   g,  f o r   e x a m p l e   2 .0   g;  f a t   - 4 . 5  

to   5 .2   g,  f o r   e x a m p l e   4 .9   g;  c a r b o h y d r a t e  -   6 .5   t o  

8 .0   g,  f o r   e x a m p l e   7 .0   g;  v i t a m i n   A  -   95  to  160  p g ,  
f o r   e x a m p l e   100  µg;  v i t a m i n   D  -   6  to   10  pg,   f o r   e x a m p l e  

8  pg;   v i t a m i n   E  -   10  to   12  mg,  f o r   e x a m p l e   10  m g ;  
v i t a m i n   K  -   5  to   8  pg ,   f o r   e x a m p l e   7  pg ;   v i t a m i n  

B l  -   90  to   170  ug,   f o r   e x a m p l e   95  pg ;   v i t a m i n   B2 
-  170  to   230  µg,  f o r   e x a m p l e   180  µg;  v i t a m i n   B6  9 0  

to  160  µg,  f o r   e x a m p l e   100  pg;  v i t a m i n   B 1 2  -   0 . 2  

to  0 . 7   µg,  f o r   e x a m p l e   0 .2   µg;  n i a c i n a m i d e  -   1 . 0  

to   1 . 4   mg,  f o r   e x a m p l e   1 . 0   mg;  f o l i c   a c i d  -   50  t o  

150  µg,  f o r   e x a m p l e   50  p g ;   b i o t i n  -   2 .0   to   4 .0   p g ,  
f o r   e x a m p l e   2 .0   µg;  v i t a m i n   C  -   20  to   40  mg,  f o r  

e x a m p l e   28  mg;  s o d i u m  -   25  to   50  mg,  f o r   e x a m p l e  

45  mg;  c h l o r i d e  -   45  to   65  mg,  f o r   e x a m p l e   60  mg ;  
c a l c i u m  -   5 5  -   80  mg,  f o r   e x a m p l e   70  mg;  p h o s p h o r u s  

-  27  to  40  mg,  f o r   e x a m p l e   35  mg;  z i n c  -   900  to  1 2 0 0  

µg,  f o r   e x a m p l e   1000  µg;  c o p p e r  -   100  to   160  p g ,  



f o r   e x a m p l e   120  µg;  t a u r i n e  -   4  to   1 0 . 0   mg  fo r   e x a m p l e  

5 .1   mg;  and  c a r n i t i n e  -   1  to  4  mg,  f o r   e x a m p l e   1 

or  2  mg .  
A  f o o d   a c c o r d i n g   to  t he   i n v e n t i o n   w h i c h   we 

h a v e   f o u n d   to   be  of   p a r t i c u l a r   v a l u e   is   an  a r t i f i c i a l  

m i l k   c h a r a c t e r i s e d   in  t h a t   i t   p r o v i d e s   80  k c a l   o f  

e n e r g y   and  c o n t a i n   2 .0   g  of  p r o t e i n   ( c o m p r i s i n g   1 . 2 2 7   g  

of   whey  p r o t e i n   and  0 . 7 7 3   g  of   c a s e i n ) ,   4 .9   g  o f  

f a t ,   7 .0   g  o f   c a r b o h y d r a t e   ( c o m p r i s i n g   6 .0   g  of   l a c t o s e  

and  1 .0   g  of   m a l t o d e x t r i n )   100  pg  of   v i t a m i n   A,  8  p g  
of  v i t a m i n   D,  10  mg  of   v i t a m i n   E,  7  pg  of  v i t a m i n  

K,  95  µg  of   v i t a m i n   B1,  180  pg  of  v i t a m i n   B2'   100  p g  
of  v i t a m i n   B6,  0 . 2   pg  of  v i t a m i n   B12,   1000  pg  o f  

n i a c i n a m i d e ,   50  pg  o f   f o l i c   a c i d ,   500  µg  of   p a n t o t h e n i c  

a c i d ,   2 .0   ug  o f   b i o t i n ,   28  mg  of  v i t a m i n   C,  45  mg 

of  s o d i u m ,   60  mg  of   c h l o r i d e ,   70  mg  of   c a l c i u m ,   35  mg 
of  p h o s p h o r u s ,   1000  pg  of  z i n c ,   120  pg  of  c o p p e r ,  
5 .1   mg  of  t a u r i n e   and  1  mg  of  c a r n i t i n e   p e r   100  m l .  

One  u n e x p e c t e d   p r o p e r t y   of   t h e   i n f a n t   f o o d s  

a c c o r d i n g   to   t h e   i n v e n t i o n   w i t h   h i g h   v i t a m i n   c o n t e n t s  

as  h e r e i n b e f o r e   d e s c r i b e d   i s   t h a t   t h e i r   use   has   b e e n  

f o u n d   to  r e d u c e   t h e   i n c i d e n c e   of   h y p e r b i l i r u b i n a e m i a  

in  low  b i r t h w e i g h t   i n f a n t s .   I t   i s   n o t   known  w h e t h e r  

t h i s   p r o p e r t y   i s   a t t r i b u t a b l e   to   one   p a r t i c u l a r   i n g r e d i e n t  

o r   to   two  or   m o r e   o f   t h e   i n g r e d i e n t s   of   t h e   i n f a n t  

f o o d   a c t i n g   t o g e t h e r ,   a l t h o u g h   i t   i s   b e l i e v e d   t h a t  

t h e  p r e s e n c e   o f   v i t a m i n   E  may  a t   l e a s t   in  p a r t   b e  

r e s p o n s i b l e .  

The  i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n  

a r e   f o r   u s e   in   t h e   n o u r i s h m e n t   of   i n f a n t s ,   in  p a r t i c u l a r  

low  b i r t h w e i g h t   i n f a n t s   and  more   e s p e c i a l l y   p r e t e r m  

i n f a n t s ,   and  c a n   be  u s e d   w i t h   p a r t i c u l a r   a d v a n t a g e  

f o r   t h e   n o u r i s h m e n t   of  b o t h   h e a l t h y   and  s i c k   i n f a n t s  

of   2 .5   kg  b i r t h w e i g h t   or  l e s s .   We  h a v e   f o u n d   t h a t  

t h e   i n f a n t   f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n   a r e   e s p e c i a l l y  

s u i t a b l e   f o r   t h e   n o u r i s h m e n t   of  v e r y   low  b i r t h w e i g h t  

i n f a n t s ,   f o r   e x a m p l e ,   s u c h   i n f a n t s   h a v i n g   a  b i r t h w e i g h t  



of  1850  g  or  l e s s   and  more   p a r t i c u l a r l y   a  b i r t h w e i g h t  

of  1200  g  or  l e s s .  

The  i n f a n t   f o o d s   a c c o r d i n g   to  the   i n v e n t i o n  

may  c o n v e n i e n t l y   be  in  r e a d y - t o - u s e ,   s t e r i l i s e d   l i q u i d  

f o r m ,   in  t he   form  of  a  r e c o n s t i t u t a b l e   l i q u i d   c o n c e n t r a t e  

or  in  s o l i d   f o r m .  

A c c o r d i n g   to   a  f u r t h e r   a s p e c t   of  t h e   p r e s e n t  

i n v e n t i o n   t h e r e   i s   p r o v i d e d   an  i n f a n t   f o o d   in  t h e  

fo rm  of   a  c o n c e n t r a t e   w h i c h   i s   a d a p t e d   upon  d i l u t i o n  

to   p r o v i d e   an  i n f a n t   f o o d   a c c o r d i n g   to   t h e   i n v e n t i o n  

as  h e r e i n b e f o r e   d e f i n e d .   Such   c o n c e n t r a t e s   c a n  

c o n v e n i e n t l y   be  p r e p a r e d   by  c o n c e n t r a t i n g   i n f a n t  

f o o d s   a c c o r d i n g   to   t h e   i n v e n t i o n   as  h e r e i n b e f o r e  

d e f i n e d ,   e . g .   by  e v a p o r a t i o n .  

A c c o r d i n g   to   a  s t i l l   f u r t h e r   a s p e c t   of  t h e  

p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   an  i n f a n t   f o o d  

in  s o l i d   f o r m ,   e . g .   as  a  p o w d e r ,   w h i c h   i s   a d a p t e d  

upon   a d d i t i o n   of  w a t e r   to   p r o v i d e   an  i n f a n t   f o o d  

a c c o r d i n g   to   t he   i n v e n t i o n   as  h e r e i n b e f o r e   d e f i n e d .  

Such   i n f a n t   f o o d s   in  s o l i d   f o rm  can   c o n v e n i e n t l y  

be  p r e p a r e d   by  d r y i n g   l i q u i d   i n f a n t   f o o d s   a c c o r d i n g  

to   t h e   i n v e n t i o n   as  h e r e i n b e f o r e   d e f i n e d ,   e . g .   b y  

e v a p o r a t i o n   and  s p r a y - d r y i n g .  

The  i n f a n t   f o o d s   a c c o r d i n g   to  t he   i n v e n t i o n  

a r e   c o n v e n i e n t l y   p r o v i d e d   in  s u i t a b l e  c o n t a i n e r s  

s u c h   as  f o r   e x a m p l e   g l a s s   or  p l a s t i c   b o t t l e s ,   i n  

w h i c h   a  c o n v e n i e n t   q u a n t i t y   of   t h e   food   may  be  p r e s e n t e d .  

When  in  t h e   form  of  c o n c e n t r a t e s   or  in  s o l i d   f o r m ,  

t h e y   can   be  r e c o n s t i t u t e d   in  an  a p p r o p r i a t e   v o l u m e  

of  s t e r i l e   w a t e r   b e f o r e   u s e .   The  i n v e n t i o n   f u r t h e r  

p r o v i d e s   an  i n f a n t   f o o d   a c c o r d i n g   to   t h e   i n v e n t i o n  

as  h e r e i n b e f o r e   d e f i n e d   in  a  c o n t a i n e r   in  a s s o c i a t i o n  

w i t h   i n s t r u c t i o n s   f o r   i t s   r e c o n s t i t u t i o n   a n d / o r   i t s  

use   in  t h e   n o u r i s h m e n t   of  low  b i r t h w e i g h t   i n f a n t s  

and  p a r t i c u l a r l y   p r e t e r m   i n f a n t s   as  h e r e i n b e f o r e  

r e f e r r e d   t o .  

The  i n f a n t   f o o d s   a c c o r d i n g   to  t he   i n v e n t i o n  

may  be  u s e d   as  t he   s o l e   s o u r c e   of  n o u r i s h m e n t   f o r  



t h e   i n f a n t ,   or  may  be  u s e d   to   s u p p l e m e n t   m o t h e r ' s  

own  or  b a n k e d   b r e a s t   m i l k   or  s t a n d a r d   i n f a n t   f o r m u l a t i o n s .  

In   a n o t h e r   a s p e c t ,   t h e   f o o d   may  be  u sed   f o r   p a r t i a l  

e n t e r a l   f e e d i n g ,   in  c o n j u n c t i o n   w i t h   p a r t i a l   p a r e n t e r a l  

f e e d i n g .   The  i n f a n t   f o o d s   may  be  fed  by  any  a p p r o p r i a t e  

m e t h o d   b u t   in  g e n e r a l   w i l l   be  f ed   e n t e r a l l y ,   e . g .  

o r a l l y ,   n a s o j e j u n a l l y   or  by  n a s o g a s t r i c   t u b e .  

A  p r o p o s e d   e n t e r a l   f e e d i n g   r e g i m e   when  f e e d i n g  

i s   f u l l y   e s t a b l i s h e d   i s   150  to   200  ml  p e r   kg  of   b o d y  

w e i g h t   p e r   d a y ,   f o r   e x a m p l e   180  m l / k g / d a y .   I t   w i l l  

be  a p p r e c i a t e d ,   h o w e v e r ,   t h a t   t h e   p r e c i s e   d a i l y   f e e d  

w i l l   d e p e n d   on  t h e   c o n d i t i o n   of   t he   i n f a n t   and  t h e  

r o u t e   of  f e e d i n g   c h o s e n .   The  f o o d   may  a l s o   n e e d  

t o   be  i n t r o d u c e d   to   t h e   i n f a n t   in  a  s m a l l e r   q u a n t i t y  

a t   t h e   s t a r t   of   t h e   f e e d i n g   and  i n c r e a s e d   t h e r e a f t e r  

u n t i l   f u l l   f e e d i n g   e s t a b l i s h e d .  

The  i n f a n t   f o o d s   a c c o r d i n g   to  t h e   i n v e n t i o n  

may  be  p r e p a r e d   in  any   c o n v e n i e n t   way,   f o r   e x a m p l e  

by  t h e   g e n e r a l   p r o c e s s   d e s c r i b e d   b e l o w .   For   c o n v e n i e n c e  

t h i s   p r o c e s s   has   b e e n   d e s c r i b e d   as  c o m p r i s i n g   v a r i o u s  

s t a g e s   and  i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   o r d e r  

o f   t h e s e   s t a g e s   may  in  some  c a s e s   be  v a r i e d   w h i l s t  

s t i l l   p r o v i d i n g   an  i n f a n t   f o o d   a c c o r d i n g   to   t h e   i n v e n t i o n  

as  p r o d u c t .   The  s t a g e s   of   t h e   p r o c e s s   a r e :  

S t a g e  1   C l a r i f i e d   p a s t e u r i s e d   w h o l e   m i l k   i s   s t a n d a r d i s e d  

by  t h e   a d d i t i o n   of  whey  p r o t e i n   c o n c e n t r a t e ;  

S t a g e  2   The  S t a g e   1  m i x t u r e   i s   f u r t h e r   s t a n d a r d i s e d  

by  t h e   a d d i t i o n   of   c a r b o h y d r a t e ;  

S t a g e  3   V e g e t a b l e   o i l ,   e m u l s i f i e r s   and  o i l - s o l u b l e  

v i t a m i n s   a r e   a d d e d   to   t h e   S t a g e   2  m i x t u r e ;  

S t a g e   4  The  S t a g e   3  m i x t u r e   i s   c l a r i f i e d ,   t h e n   p a s t e u r i s e d ,  

h o m o g e n i s e d   and  c h i l l e d ;  



S t a g e  5   W a t e r - s o l u b l e   v i t a m i n s ,   t a u r i n e   and  c a r n i t i n e  

a r e   a d d e d   to   t h e   S t a g e   4  m i x t u r e ;  

S t a g e  6   M i n e r a l s   and  t r a c e   e l e m e n t s   a r e   a d d e d   t o  

t h e   S t a g e   5  m i x t u r e ;  

S t a g e  7   The  S t a g e   6  m i x t u r e   i s   f i l t e r e d ,   f i l l e d   i n t o  

an  a p p r o p r i a t e   c o n t a i n e r   and  s t e r i l i s e d .  

The  f i n a l   p r o d u c t   is   an  i n f a n t   f o o d   a c c o r d i n g  

to   t h e   i n v e n t i o n   in  t he   fo rm  of  a  s t e r i l e   l i q u i d  

f e e d .   Where   f o r   e x a m p l e   a  p r o d u c t   in  p o w d e r   f o r m  

is   d e s i r e d ,   i t   may  be  o b t a i n e d   by  d r y i n g   t h e   l i q u i d  

by  any  c o n v e n i e n t   m e t h o d   s u c h   as  by  e v a p o r a t i o n   a n d  

s p r a y - d r y i n g ,   f o r   e x a m p l e   a t   S t a g e   6  of   t h e   g e n e r a l  

p r o c e s s   d e s c r i b e d   a b o v e .  

I f   d e s i r e d ,   c l a r i f i e d   s k i m m e d   m i l k   may  be  u s e d  

in  p l a c e   of  t h e   w h o l e   m i l k   in  S t a g e   1  of   t h e   p r o c e s s .  
The  whey  p r o t e i n   c o n c e n t r a t e   in   S t a g e   1  m a y  

be  a  l i q u i d   c o n c e n t r a t e   or  may  be  o b t a i n e d   by  c o n v e n t i o n a l  

m e a n s ,   f o r   e x a m p l e   by  m i x i n g   t h e   r e q u i r e d   q u a n t i t y  

in  w a t e r   a t   20  to   60°C,   p r e f e r a b l y   2 0 ° C ,   u n t i l   s o l u t i o n  

is   c o m p l e t e ,   and  a l l o w i n g   h y d r a t i o n   to   o c c u r   o v e r  

a  p e r i o d   of   a t   l e a s t   30  m i n u t e s .  

The  c a r b o h y d r a t e   a d d e d   in  S t a g e   2  may  f o r   e x a m p l e  

be  a  s o l u t i o n   of  l a c t o s e   in  w a t e r   and  a  s o l u t i o n  

of  a  g l u c o s e   d o n o r  s u c h   as  m a l t o d e x t r i n   in  w a t e r .  

I t   may  be  n e c e s s a r y   in  e a c h   c a s e   t o   warm  t h e   s o l u t i o n  

to  e n s u r e   t h e   c a r b o h y d r a t e   i s   c o m p l e t e l y   d i s s o l v e d .  

E x a m p l e s   of  t h e   v e g e t a b l e   o i l   a d d e d   in   S t a g e  

3  a r e   g r o u n d n u t   o i l ,   pa lm  k e r n e l   o i l   or  pa lm  o i l  

and  may  f o r   e x a m p l e   be  a  m i x t u r e   of   two  or  more  o i l s .  

The  e m u l s i f i e r s   a d d e d   a t   S t a g e   3  may  be  f o r   e x a m p l e  

g l y c e r y l   m o n o s t e a r a t e   or  l e c i t h i n .   C o n v e n i e n t l y ,  

t he   e m u l s i f i e r s   a r e   d i s s o l v e d   in  t h e   v e g e t a b l e   o i l ,  

bu t   a l t e r n a t i v e l y   t h e y   may  be  d i s p e r s e d   in  t he   S t a g e  

2  m i x t u r e   b e f o r e   t he   v e g e t a b l e   o i l   i s   a d d e d .   T h e  

o i l - s o l u b l e   v i t a m i n s   a d d e d   a t   S t a g e   3  a r e   v i t a m i n s  



A,  D,  E  and  K.  In  a c c o r d a n c e   w i t h   c o n v e n t i o n a l   p r a c t i c e  

i t   may  be  n e c e s s a r y   to  add  an  a n t i o x i d a n t   a t   t h i s  

s t a g e ,   f o r   e x a m p l e   d , 1 - @ - t o c o p h e r o l .   The  v i t a m i n s  

a r e   a d d e d   to   t h e   v e g e t a b l e   o i l ,   and  t h e   r e s u l t i n g  

v i t a m i n i s e d   o i l ,   o p t i o n a l l y   c o n t a i n i n g   e m u l s i f i e r s ,  

t h e n   a d d e d   to   t h e   S t a g e   2  m i x t u r e .   To  e n s u r e   a  u n i f o r m  

m i x t u r e   i s   o b t a i n e d   a t   t h i s   s t a g e   i t   i s   c o n v e n i e n t  

to   f o l l o w   t h e   a d d i t i o n   of   t h e   o i l   w i t h   s u f f i c i e n t  

a g i t a t i o n   to   o b t a i n   an  e m u l s i o n   and  t h e n   to  h o m o g e n i s e ,  

f o r   e x a m p l e   a t   a  t e m p e r a t u r e   of   a b o u t   40°C  and  a  

p r e s s u r e   of  a b o u t   70  b a r .  

In   S t a g e   4  of  t he   p r o c e s s ,   c l a r i f i c a t i o n ,   p a s t e u r -  

i s a t i o n ,   h o m o g e n i s a t i o n   and  c h i l l i n g   may  be  p e r f o r m e d  

in  a c c o r d a n c e   w i t h   c o n v e n t i o n a l   p r a c t i c e .   For   e x a m p l e ,  

p a s t e u r i s a t i o n   may  be  a t   a  t e m p e r a t u r e   of  78°C  f o r  

15  s e c o n d s ;   h o m o g e n i s a t i o n   may  be  e f f e c t e d   a t   a  t e m p e r a t u r e  

of   73°C  and  a  p r e s s u r e   of   a b o u t   200  b a r ;   c h i l l i n g  

may  be  to   a  t e m p e r a t u r e   of   3 ° C .  

The  w a t e r   s o l u b l e   v i t a m i n s   a d d e d   a t   S t a g e   5 

of   t h e   p r o c e s s   a r e   v i t a m i n s   B1,  8 2 ,   B6t  B12  and  C ,  

n i a c i n a m i d e ,   p a n t o t h e n i c   a c i d ,   f o l i c   a c i d   and  b i o t i n .  

The  v i t a m i n s ,   t a u r i n e   and  c a r n i t i n e   a r e   c o n v e n i e n t l y  

p r e m i x e d   b e f o r e   a d d i t i o n   t o   t h e   S t a g e   4  m i x t u r e .  

The  m i n e r a l s   and  t r a c e   e l e m e n t s   a d d e d   a t   S t a g e  

6  o f   t h e   p r o c e s s   a r e   c a l c i u m ,   s o d i u m ,   c h l o r i d e ,   p h o s p h o r u s ,  

c o p p e r   and  z i n c   and  a r e   f o r   t h e   m o s t   p a r t   c o n v e n i e n t l y  

a d d e d   as  s a l t s   t h e r e o f   s u c h   as  f o r   e x a m p l e   c a l c i u m  

c h l o r i d e ,   c a l c i u m   l a c t a t e ,   z i n c   s u l p h a t e   and  c o p p e r  

s u l p h a t e .   P o t a s s i u m   and  m a g n e s i u m   may  a l s o   be  a d d e d  

a t   t h i s   s t a g e .   S o d i u m   i s   c o n v e n i e n t l y   a d d e d   as  s o d i u m  

h y d r o x i d e .  

In   S t a g e  7   of  t h e   p r o c e s s   t h e   s t a n d a r d i s e d  

mix  may  be  f i l l e d   i n t o   any  s u i t a b l e   c o n t a i n e r ,   w h i c h  

may  be  s e a l e d   as  a p p r o p r i a t e .   For   e x a m p l e   g l a s s  

b o t t l e s   may  be  u s e d   w h i c h   may  be  s e a l e d   by  s t e a m  

c l o s u r e   a f t e r   a d d i t i o n   of   t h e   f e e d .   S t e r i l i s a t i o n  

may  be  e f f e c t e d   a t   an  F   v a l u e   b e t w e e n   5 .0  and  9 . 0 ,  

f o r   e x a m p l e   7 . 5 .  



The  f o l l o w i n g   E x a m p l e   i l l u s t r a t e s   t he   i n v e n t i o n .  

A l l   t e m p e r a t u r e s   a r e   in  °C.  The  o i l y   v i t a m i n   c o n c e n t r a t e  

and  t he   w a t e r   s o l u b l e   v i t a m i n   m i x t u r e   r e f e r r e d   t o  

in  t h e   E x a m p l e   c o n t a i n   the   f o l l o w i n g   i n g r e d i e n t s  

in  s u f f i c i e n t   q u a n t i t i e s   to  g i v e   t h e   l e v e l s   of  t h e  

a p p r o p r i a t e   v i t a m i n s ,   c a r n i t i n e   and  t a u r i n e   as  s h o w n  

in  T a b l e   7 .  

O i l y   v i t a m i n   c o n c e n t r a t e  

V i t a m i n   A  a c e t a t e ,   c a l c i f e r o l   ( v i t a m i n   D ) ,  

d , l - o ( - t o c o p h e r o l   a c e t a t e   ( v i t a m i n   E ) ,   and  p h y t o m e n a d i o n e  

( v i t a m i n   K 1 ) .  

W a t e r   s o l u b l e   v i t a m i n   m i x t u r e  

T h i a m i n e   HCl  ( v i t a m i n   B l ) ,   r i b o f l a v i n   ( v i t a m i n  

B 2 ) ,   p y r i d o x i n e   HCl  ( v i t a m i n   B 6 ) ,   c y a n o c o b a l a m i n  

( v i t a m i n   B 1 2 ) ,   f o l i c   a c i d ,   n i a c i n a m i d e ,   c a l c i u m - d -  

p a n t o t h e n a t e ,   d - b i o t i n ,   s o d i u m   a s c o r b a t e ,   c a r n i t i n e  

HC1  and  t a u r i n e .  

E x a m p l e  

A p p r o x i m a t e l y   1375  kg  c l a r i f i e d ,   p a s t e u r i s e d  

w h o l e   m i l k ,   c o n t a i n i n g   44  kg  p r o t e i n ,   i s   s t a n d a r d i s e d  

by  t h e   a d d i t i o n   of  80  kg  u l t r a f i l t e r e d   whey  p r o t e i n  

c o n c e n t r a t e   c o n t a i n i n g   44  kg  p r o t e i n .   B e f o r e   a d d i t i o n  

to  t h e   w h o l e   m i l k   t h e   whey  p r o t e i n   c o n c e n t r a t e   i s  

d i s s o l v e d   in  480  kg  w a t e r   a t   2 0 ° ,   u s i n g   a  h i g h   s p e e d  

m i x e r ,   and  a l l o w e d   to  h y d r a t e   f o r   30  m i n u t e s .  

The  m i x t u r e   of  who le   m i l k   and  whey  p r o t e i n  

c o n c e n t r a t e  i s   f u r t h e r   s t a n d a r d i s e d   by  t h e   a d d i t i o n  

of   189  kg  l a c t o s e   m o n o h y d r a t e ,   46  kg  m a l t o d e x t r i n ,  

150  kg  m i x e d   v e g e t a b l e   o i l s   ( g r o u n d n u t   o i l :   p a l m  

k e r n e l   o i l   7 8 : 2 2   w /w) ,   7  kg  g l y c e r y l   m o n o s t e a r a t e ,  

2  kg  l e c i t h i n   and  2  kg  o i l   v i t a m i n   c o n c e n t r a t e .  

B e f o r e   a d d i t i o n   to  t he   w h o l e   m i l k   p r o t e i n   c o n c e n t r a t e  

m i x t u r e ,   t he   l a c t o s e   m o n o h y d r a t e   is   f i r s t   d i s s o l v e d  

in  758  kg  w a t e r   a t   35°  and  t h e   m a l t o d e x t r i n   in  93  kg  



w a t e r   a t   6 0 ° .   In  b o t h   c a s e s   d i s s o l u t i o n   i s   a s s i s t e d  

by  t h e   u se   of  a  h i g h   s h e a r   h i g h   s p e e d   m i x e r .  

641  kg  o f   t h e   w h o l e   m i l k ,   whey  p r o t e i n   c o n c e n t r a t e ,  

l a c t o s e   and  m a l t o d e x t r i n   m i x t u r e   is  h e a t e d   to  4 0 °  

in  a  v e s s e l   f i t t e d   w i t h   a  h i g h   s h e a r   h i g h   s p e e d   m i x e r .  

The  v e g e t a b l e   o i l   m i x t u r e   is  h e a t e d   to   7 0 °  

and  t h e   g l y c e r y l   m o n o s t e a r a t e   and  l e c i t h i n   d i s s o l v e d  

t h e r e i n .   The  o i l y   v i t a m i n   c o n c e n t r a t e   is   t h e n   a d d e d  

to   t h e   v e g e t a b l e   o i l   e m u l s i f i e r   b l e n d   and  t h e   w h o l e  

i s   e m u l s i f i e d   w i t h   t h e   641  kg  of   who le   m i l k ,   w h e y  

p r o t e i n ,   l a c t o s e   and  m a l t o d e x t r i n   m i x t u r e   by  m e a n s  

of  a  h i g h   s h e a r   h i g h   s p e e d   m i x e r .   The  r e s u l t i n g  

e m u l s i o n   i s   h o m o g e n i s e d   a t   a  t e m p e r a t u r e   of   45°   a n d  

p r e s s u r e   of   70  b a r   and  i s   t h e n   r e t u r n e d   to   t h e   b u l k  

mix  of   w h o l e   m i l k ,   whey  p r o t e i n ,   l a c t o s e   and  m a l t o d e x t r i n .  

1309  kg  w a t e r   i s   a d d e d   to   t he   b u l k   m i x t u r e  

w h i c h   i s   t h e n   c l a r i f i e d ,   p a s t e u r i s e d   a t   78°   f o r   1 5  

s e c o n d s ,   h o m o g e n i s e d   a t   a  t e m p e r a t u r e   of   73°   and  ; 

a  p r e s s u r e   o f   200  ba r   and  f i n a l l y   c o o l e d   t o   3 ° .  

To  t h i s   c h i l l e d   m i x t u r e   i s   added   5  kg  w a t e r  

s o l u b l e   v i t a m i n   m i x t u r e ,   4  kg  c a l c i u m   l a c t a t e   p e n t a h y d r a t e ,  

2  kg  c a l c i u m   c h l o r i d e   d i h y d r a t e ,   2  kg  s o d i u m   h y d r o x i d e  

p e l l e t s ,   193  g  z i n c   s u l p h a t e   h e p t a h y d r a t e   and  13  g  

a n h y d r o u s   c o p p e r   s u l p h a t e .  

A d d i t i o n   of   t h e   w a t e r   s o l u b l e   v i t a m i n s   i s   e f f e c t e d  

by  s u s p e n d i n g   in  62  kg  w a t e r .   The  c a l c i u m   l a c t a t e  

is   s u s p e n d e d   in   50  kg  w a t e r ;   c a l c i u m   c h l o r i d e   i s  

d i s s o l v e d   in  3  kg  w a t e r ;   s o d i u m   h y d r o x i d e   i s   d i s s o l v e d  

in  3  kg  w a t e r ;   z i n c   s u l p h a t e   i s   d i s s o l v e d   in   2  k g  

w a t e r ;   and   t h e   c o p p e r   s u l p h a t e   i s   d i s s o l v e d   in   0 . 8   k g  

w a t e r .   E a c h   of   t h e   v i t a m i n / m i n e r a l   i n g r e d i e n t s   s o l u t i o n s  

i s   a d d e d   t o   t h e   b u l k   s t a n d a r d i s e d   mix  to   g i v e   t h e  

f i n a l   p r o d u c t ,   w h i c h   h a s   t h e   c o m p o s i t i o n   shown  i n  

T a b l e  7   b e l o w :  





1  T h e   f a t t y   a c i d   c o m p o s i t i o n   of  t h i s   c o m p o n e n t  

i s   as  f o l l o w s : -  

2 I n o s i t o l   and  c h o l i n e   a r e   c o n t a i n e d   in  t h e  

p r o t e i n   and  c a r b o h y d r a t e   i n g r e d i e n t s   b u t   t h e i r   p r e s e n c e  

may  be  a d v a n t a g e o u s   in  a v o i d i n g   t h e   r i s k   of  t h e   l o w  

b i r t h w e i g h t   i n f a n t s   d e v e l o p i n g   d e f i c i e n c i e s   in   t h e s e  

s u b s t a n c e s .  



1.  An  i n f a n t   f o o d   f o r   use  in  t he   f e e d i n g   o f  

low  b i r t h w e i g h t   i n f a n t s   wh ich   is  in  t he   form  o f  

an  a r t i f i c i a l   m i l k   c o m p r i s i n g   p r o t e i n ,   f a t ,   c a r b o h y d r a t e ,  

v i t a m i n s ,   m i n e r a l s   and  t r a c e   e l e m e n t s ,   t h e   s a i d  

f o o d   c o n t a i n i n g   a t   l e a s t   160  pg  of  v i t a m i n   B2  p e r  

100  m l .  

2.  An  i n f a n t   f o o d   as  c l a i m e d   in  c l a i m   1  w h i c h  

c o n t a i n s   f rom  160  to  300  pg  of  v i t a m i n   B2  p e r   100  m l .  

3.  An  i n f a n t   f o o d   as  c l a i m e d   in  c l a i m   1  or  c l a i m  

2  w h i c h   a d d i t i o n a l l y   c o m p r i s e s   one  or  more  of  t h e  

f o l l o w i n g   pe r   100  m l ;  

a t  l e a s t   85  µg  of  v i t a m i n   B6;  a t   l e a s t   20  mg  o f  

v i t a m i n   C;  a t   l e a s t   6  µg  of  v i t a m i n   D;  a t   l e a s t  

8  mg  of  v i t a m i n   E;  a t   l e a s t   40  pg  of  f o l i c   a c i d ;  

a t   l e a s t   85  µg  of  c o p p e r ;   a t   l e a s t   820  µg  of  z i n c ;  

a t   l e a s t   2 .5   mg  of   t a u r i n e ;   a t   l e a s t   1  mg  of  c a r n i t i n e .  

4.  An  i n f a n t   f o o d   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g  

c l a i m s   w h i c h   c o n t a i n s   no  a d d e d   i r o n .  

5.  An  i n f a n t   f o o d   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g  

c l a i m s   w h i c h   a d d i t i o n a l l y   c o m p r i s e s   one  or  m o r e  

of  t h e   f o l l o w i n g   p e r   100  m l ;  

f rom  85  to  160  pg  of   v i t a m i n   B6;  f rom  20  to  60  mg 
of  v i t a m i n   C;  f rom  6  to   12  µg  of  v i t a m i n   D;  f r o m  

8  to  16  mg  of   v i t a m i n   E;  f rom  40  to  150  µg  o f   f o l i c  

a c i d ;   f rom  85  to   160  µg  of  c o p p e r ;   f rom  820  t o  

1200  pg  of  z i n c ;   a b o u t   40  pg  of  i r o n ;   f rom  2 . 5  

to  10  mg  of  t a u r i n e ; f r o m   1  to  5  mg  of  c a r n i t i n e .  

6.  An  i n f a n t   f ood   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m s   w h i c h   c o n t a i n s   f rom  160  to  3 0 0  p g   of  v i t a m i n  



B2,  f rom  85  to   160  pg  of   v i t a m i n   B6,  from  20  t o  

60  mg  v i t a m i n   C,  f rom  6  to   12  µg  of  v i t a m i n   D,  

f rom  8  to  16  mg  of  v i t a m i n   E  and  from  40  to  150  µ g  
of  f o l i c   a c i d   p e r   100  m l .  

7.  An  i n f a n t   food   as  c l a i m e d   in  any  of  t h e   p r e c e d i n g  

c l a i m s   w h i c h   a l s o   c o n t a i n s   f r o m   80  to  160  pg  o f  

v i t a m i n   A,  f r o m   80  to   200  pg  of   v i t a m i n   B1,  f r o m  

0 . 1   to   0 . 7  p g   of   v i t a m i n   B12 ,   f rom  5  to  1 0  p g   o f  

v i t a m i n   K,  f r o m   0 . 8   t o   2 . 0   mg  of   n i a c i n a m i d e ,   f r o m  

400  to   800  µg  o f   p a n t o t h e n i c   a c i d   and  f rom  1  t o  

4  µg  of  b i o t i n   p e r   100  m l .  

8.  An  i n f a n t   food   as  c l a i m e d   in  c l a i m   1  w h i c h  

c o n t a i n s   f r o m   6  to  12  pg  o f   v i t a m i n   D,  8  to  16  mg 
of   v i t a m i n   E,  80  to  200  pg  o f   v i t a m i n   B1,  160  t o  

300  pg  of   v i t a m i n   B2,  85  to   160  µg  of  v i t a m i n   B 6 ,  
20  to   60  mg  of   v i t a m i n   C,  40  to  150  µg  of  f o l i c  

a c i d ,   820  to   1200  pg  of   z i n c ,   85  to   160  µg  of   c o p p e r ,  
2 .5   to   10  mg  of   t a u r i n e   and  1  to   5  mg  of  c a r n i t i n e  

p e r   100  m l .  

9.  An  i n f a n t   f ood   as  c l a i m e d   in  c l a i m   1  w h i c h  

p r o v i d e s   65  t o   85  k c a l   of   e n e r g y   and  c o n t a i n s   1 . 4  

to   3 .0   g  o f   p r o t e i n ,   4 .0   t o   5 .5   g  of  f a t ,   6 . 0   t o  

9 .0   g  of   c a r b o h y d r a t e ,   80  to   160  µg  of   v i t a m i n  

A,  6  to   12  µg  of   v i t a m i n   D,  8  to  16  mg  of   v i t a m i n  

E,  5  to   10  pg  of   v i t a m i n   K,  80  to  200  pg  of  v i t a m i n  

B l ,   160  to   300  ug  of   v i t a m i n   B2,  85  to  160  pg  o f  

v i t a m i n   B6,   0 . 1   to   0 . 7   pg  o f   v i t a m i n   B12,   0 . 8   t o  

2 .0   mg  of   n i a c i n a m i d e ,   40  to   150  pg  of  f o l i c   a c i d ,  

400  to   800  pg  p a n t o t h e n i c   a c i d ,   1  to  4  pg  of   b i o t i n ,  

20  to   60  mg  of   v i t a m i n   C,  20  to   60  mg  of  s o d i u m ,  

40  to   85  mg  of   c h l o r i d e ,   50  to  80  mg  of   c a l c i u m ,  

25  to   40  mg  of   p h o s p h o r u s ,   820  to  1200  pg  of  z i n c ,  

85  to   160  µg  of   c o p p e r ,   2 . 5   to  1 0 . 0   mg  t a u r i n e  

and  1  to   5  mg  of  c a r n i t i n e   pe r   100  m l .  



10.  An  i n f a n t   f ood   as  c l a i m e d   in  any  of  the   p r e c e d i n g  

c l a i m s   in  t h e   form  of  a  s t e r i l i s e d   l i q u i d .  

11.  An  i n f a n t   f ood   as  c l a i m e d   in  any  of  t he   p r e c e d i n g  

c l a i m   h a v i n g   an  o p a c i t y   g r e a t e r   t h a n   t h a t   of  h u m a n  

b r e a s t   m i l k .  

12.  An  i n f a n t   f o o d   in  t h e   f o rm  of  a  c o n c e n t r a t e  

w h i c h   is   a d a p t e d   upon  d i l u t i o n   to   p r o v i d e   an  i n f a n t  

food   as  c l a i m e d   in  any  of  p r e c e d i n g   c l a i m s .  

13.  An  i n f a n t   f o o d   in  s o l i d   fo rm  wh ich   is   a d a p t e d  

upon  a d d i t i o n   of  w a t e r   to   p r o v i d e   an  i n f a n t   f o o d  

as  c l a i m e d   in  any  of  c l a i m s   1  to   1 1 .  

14.  A  p r o c e s s   f o r   p r e p a r i n g   an  i n f a n t   food   a s  

c l a i m e d   in  c l a i m   12  w h i c h   c o m p r i s e s   t he   s t e p   o f  

d r y i n g   an  i n f a n t   f o o d   as  c l a i m e d   in  any  of  c l a i m s  

1  to  1 1 .  

15.  A  p r o c e s s   f o r   p r e p a r i n g   an  i n f a n t   food   a s  

c l a i m e d   in  c l a i m   13  w h i c h   c o m p r i s e s   t he   s t e p   o f  

d r y i n g   an  i n f a n t   f o o d   as  c l a i m e d   in  any  of  c l a i m s  

1  to  1 1 .  
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